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DETAILED ACTION 

Information Disclosure Statement 

1. The information disclosure statement (IDS) submitted on November 5, 2001 was filed 
before the mailing date of the first Office Action. The submission is in compliance with the 
provisions of 37 CFR 1.97. Accordingly, the information disclosure statement is being 

considered by the examiner. 

Claim Rejections - 35 USC§ 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 12-13, 19-20, 32-33 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Smith, U.S. Patent 5677849, in view of Jain et al, U.S. Patent 6633987, hereinafter Jain. 

4. In re claim 12, Smith discloses a system-on-chip (SOC) [integrated circuit] [col.l, 11,17- 
23], comprising: 

• A plurahty of circuit blocks [fig. 1 ; function blocks 11-14 with associated logic 
circuitries], each responsive to a respective local clock signal [clock signals 40-43] [col,2, 
11.42-53; col,5, 11.65-66]. 

• A system clock [clk_in 35] connected to said circuit blocks for providing a system clock 
signal thereto for functioning as the respective local clock signals [col.3, 1.63 — col.4, 
1.34]. 



Application/Control Number: 10/010,738 Page 3 

Art Unit: 2116 

• A power control manager [central arbiter 1] connected to said circuit blocks for 
selectively providing a shutdown signal [start clock 15-18] thereto [coL2, 1.53 — col. 3, 

I. 4; start clock is set high to shut down]. 

• Each circuit block comprising a shutdown circuit [NAND gates 27-30, 44-47, flip flops 
23-26, inverters 36-39] for preventing the system clock signal from functioning as the 
respective local clock signal [col. 3, 11.5-12, 11.21-47; coL4, 11.35-53]. 

5, Smith did not discuss providing a shutdown acknowledgement signal to the power 
control manager. 

6. Jain discloses a system-on-chip (SOC) [fig.3], comprising: 

• A plurality of circuit blocks [CPU 302, RDRAM 350, ICH 340, AGP 330, MCH 310], 
each responsive to a respective local clock signal [fig3; coL4, 11.45-65; col. 5, 11.1-9]. 

• A system clock [clock synthesizer 304] connected to said circuit blocks for providing a 
system clock signal thereto for functioning as the respective local clock signals [col.4, 

II. 50-52; col.5, 11.1-9]. 

• A power control manager [inherently, some power control manager in the broadest 
interpretation is needed to generate CO-3 states signals to control power] connected to 
said circuit blocks for selectively providing a shutdown signal thereto [col, 3, 11,1-6; coL4, 
11.59-65; col.5, 11.18-21]. 

• A shutdown circuit [inherently, some shutdown circuit in the broadest interpretation is 
needed in state C3] for preventing the system clock signal from functioning as the 
respective local clock signal after the circuit block receiving the shutdown signal 
provides a shutdown acknowledgement signal to said power control manager [col. 3, 11.1- 
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6; coL6, 11.6-23; CPU block comprises a more specialized apparatus to perform 
acknowledgement and associated method steps]. 

7. It would have been obvious to one of ordinary skill in the art, having the teachings of 
Smith and Jain before him at the time the invention was made, to modify the SOC taught by 
Smith to include the shutdown acknowledgement signal taught by Jain, in order to obtain the 
SOC of claim 12, comprising a circuit block comprising a shutdown circuit for preventing the 
system clock signal from functioning as as the respective local clock signal after the circuit block 
receiving the shutdown signal provides a shutdown acknowledgement signal to a power control 
manager. One of ordinary skill in the art would have been motivated to make such a combination 
as it provides a way for selectively clocking the functional blocks to lower power consumption 
[Smith: coll, 1.15- col.2, 1.9]. 

8. As to claim 13, Smith discloses that each shutdown circuit comprises a clock separation 
circuit [NAND 44-47] connected to the power control manager for preventing the system clock 
signal from functioning as the respective local clock signal if said corresponding circuit block 
receiving the shutdown signal is in an idle state [fig.l; coL3, 11.5-12; high kill^clock is idle]. 

9. As to claim 19, Jain discloses another system clock [ck 306 or dreg 308] connected to 
selected circuit blocks for providing a system clock signal thereto [clock synthesizer 304 
comprises two system clocks of ck 306 and dreg 308], 

In re claim 20, Smith discloses a system-on-chip (SOC) [integrated circuit] [col.l, 11.17-23], 
comprising: 

• A plurality of circuit blocks [fig. 1 ; function blocks 11-14 with associated logic 
circuitries]. 
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• A system clock [clk_in 35] comiected to said circuit blocks for providing a system clock 
signal thereto [coL3, 1.63 - col.4, 1.34]. 

• A power control manager [central arbiter 1] connected to said circuit blocks for 
selectively providing a shutdown signal [start_clock 15-18] thereto [col.2, 1.53 — col. 3, 

I. 4; start clock is set high to shut down]. 

• Each circuit block comprising: 

o A block logic circuit [NAND 44-47 and flip flops 23-26] having an input [NAND 

44-47] for receiving the shutdown signal [fig.l]. 
o A shutdown circuit [NAND 27-30 and inverters 36-39] connected to said block 

logic circuit for preventing the system clock signal from fxmctioning as a local 

clock signal [col.3, 11.5-12, 11.21-47; col.4, 11.35-53]. 

10. Smith did not discuss providing a shutdown acknowledgement signal to the power 
control manager. 

1 1 . Jain discloses a system-on-chip (SOC) [fig.3], comprising: 

• A plurality of circuit blocks [CPU 302, RDRAM 350, ICH 340, AGP 330, MCH 310], 
each responsive to a respective local clock signal [fig.3; col.4, 11.45-65; coL5, 11.1-9]. 

• A system clock [clock synthesizer 304] connected to said circuit blocks for providing a 
system clock signal thereto for functioning as the respective local clock signals [col.4, 

II. 50-52; col.5, lLl-9]. 

• A power control manager [inherently, some power control manager in the broadest 
interpretation is needed to generate CO-3 states signals to control power] connected to 
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said circuit blocks for selectively providing a shutdown signal thereto [col.3, 11.1-6; col.4, 
11.59-65; col.5, 11.18-21]. 

• Each circuit block comprising a block logic circuit [inherently, some block logic circuit 
in the broadest interpretation is needed for the circuit blocks to perform some function] 
having an input for receiving the shutdown signal [inherently, some input in the broadest 
interpretation is needed in order for the circuit block to transition to C3], and an output 
for providing a shutdown acknowledgement signal to said power control manager 
[inherently, an output in the broadest interpretation is needed in order for the 
acknowledgement signal to the C3 transition to be known] after receiving the shutdown 
signal [col.3, lLl-6; col.6, 11.6-23; CPU block comprises a more specialized apparatus to 
perform acknowledgement and associated method steps]. 

• A shutdown circuit [inherently, some shutdown circuit in the broadest interpretation is 
needed in state C3] for preventing the system clock signal from functioning as a local 
clock signal after the block logic circuit provides the shutdown acknowledgement signal 
to said power control manager [col.3, 11.1-6; coL6, 11.6-23; CPU block comprises a more 
specialized apparatus to perform acknowledgement and associated method steps]. 

12. It would have been obvious to one of ordinary skill in the art, having the teachings of 
Smith and Jain before him at the time the invention was made, to modify the SOC taught by 
Smith to include the shutdown acknowledgement signal taught by Jain, in order to obtain the 
SOC of claim 20, comprising a circuit block comprising a block logic circuit having an input for 
receiving the shutdown signal, and an output for providing a shutdown acknowledgement signal 
to said power control manager after receiving the shutdown signal and a shutdown circuit 
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connected to said block logic circuit for preventing the system clock signal from functioning as a 
local clock signal after said block logic circuit provides the shutdown acknowledgement signal to 
said power control manger. One of ordinary skill in the art would have been motivated to make 
such a combination as it provides a way for selectively clocking the functional blocks to lower 
power consumption [Smith: coll, 1.15 -- col.2, 1.9]. 

13. In re claims 32 and 33, Smith and Jain teach SOC as discussed above in reference to 
claims 12 and 13. Therefore, Smith and Jane teach method of operating the SOC. 

14. Claims 14-16, 22-24, 34-36 are rejected under 35 U.S.C, 103(a) as being unpatentable 
over Smith and Jain as appUed to claims 12 and 32 above, and further in view of Mejyr, U.S. 
Patent 6674821. 

15. In re claim 14, Smith and Jain disclose each and every limitation of the claim as 
discussed above in reference to claim 12. In particular. Smith discloses the SOC wherein: 

• Said power control manager is connected to each shutdown circuit through a respective 
power down request line [start_clock lines 15-18] for providing the shutdown signal 
thereto [fig.l; col3, 11.5-12; connects through NAND 44-47]. 

16. Smith and Jain did not disclose expressly a power down acknowledgement line. 

1 7. Mejyr discloses a system wherein: 

• A power control manager [processor A 10] is connected to a shutdown circuit [processor 
B 20] through a respective power down request line [eclk_req 1 1] for providing the 
shutdown signal thereto, and through a respective power down acknowledgement line 
[eclk_ack 22] for receiving the shutdown acknowledgment signal therefrom [fig. 1 ; col. 3, 
11.8-31; disable clock to power down]. 
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18. It would have been obvious to one of ordinary skill in the art, having the teachings of 
Mejyr, Smith and Jain before him at the time the invention was made, to use the power down 
acknowledgement line as taught by Mejyr for the SOC disclosed by Smith and Jain as the power 
down acknowledgment line taught by Mejyr is a well known interconnection to be suitable for 
use in the SOC of Smith and Jain. One of ordinary skill in the art would have been motivated to 
make such a combination as it provides a way to communicate an acknowledgement between a 
sender and receiver [Mejyr: coL3, 11.8-31]. 

19. As to claim 15, Smith discloses the SOC wherein: 

• Each circuit block further comprises a block logic circuit [inherently, some block logic 
circuit in the broadest interpretation is needed to perform some function] connected to 
said shutdown circuit [fig.l; connected via lines 19-22]. 

20. Smith and Jain did not discuss other communication lines connecting the block logic 
circuit and shutdown circuit. 

21. Mejyr discloses a circuit block [processors A 10 and B 20] that comprises: 

• A block logic circuit [processor B 20] connected to a shutdown circuit [processor A 10] 
through a respective power down request line [eclk_req] for receiving the shutdown 
signal therefrom, and through the respective power down acknowledgement line 
[eclk_ack] for providing the shutdown acknowledgement thereto [fig.l; col.3, 11.8-31]. 

22. It would have been obvious to one of ordinary skill in the art, having the teachings of 
Mejyr, Smith and Jain before him at the time the invention was made, to modify the SOC taught 
by Smith and Jain to include the interconnections between the block logic and shutdown circuits 
taught by Mejyr, in order to obtain the SOC wherein each circuit block further comprises a block 
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logic circuit connected to said shutdown circuit through teh respective power down request line 
for receiving the shutdown signal therefrom, and through the respective power down 
acknowledgement line for providing the shutdown acknowledgement signal thereto. One of 
ordinary skill in the art would have been motivated to make such a combination as it provides a 
way for synchronizing clock control [Mejyr: coll, 15 — col2, 1.37]. 

23. As to claim 16, Mejyr discloses a shutdown circuit [processor A 10] that comprises a 
logic circuit [clkctrl 100] having a first input [ctrl 2] connected to the respective power down 
request line, a second input [eclk_ack] connected to the respective power down acknowledgment 
line, and a third input [ext_clk] connected to the system clock, and an output for providing the 
respective local clock signal [main_clk] based upon logic states of the shutdown signal, the 
shutdown acknowledgement signal and the system clock signal [fig.2; col.3, 1.32 — col.5, 1.37]. 

24. In re claim 22, Smith and Jain disclose each and every limitation of the claim as 
discussed above in reference to claim 20. In particular. Smith discloses the SOC wherein: 

• Said power control manager is connected to each circuit block through a respective 
power down request line [start clock lines 15-18] for providing the shutdown signal 
thereto [fig.l; col.3, 11.5-12; connects through NAND 44-47]. 

25. Smith and Jain did not disclose expressly a power down acknowledgement line. 

26. Mejyr discloses a system wherein: 

• A power control manager [processor A 10] is connected to a shutdown circuit [processor 
B 20] through a respective power down request line [eclk_req 1 1] for providing the 
shutdown signal thereto, and through a respective power down acknowledgement line 



Application/Control Number: 10/010,738 Page 10 

Art Unit: 2116 

[ecik_ack 22] for receiving the shutdown acknowledgment signal therefrom [fig. 1 ; col. 3, 
11.8-31; disable clock to power down]. 

27. It would have been obvious to one of ordinary skill in the art, having the teachings of 
Mejyr, Smith and Jain before him at the time the invention was made, to use the power down 
acknowledgement line as taught by Mejyr for the SOC disclosed by Smith and Jain as the power 
down acknowledgment line taught by Mejyr is a well known interconnection to be suitable for 
use in the SOC of Smith and Jain. One of ordinary skill in the art would have been motivated to 
make such a combination as it provides a way to communicate an acknowledgement between a 
sender and receiver [Mejyr: col.3, 1L8-31]. 

28. As to claim 23, Smith discloses the SOC wherein: 

• Each circuit block further comprises a block logic circuit [NAND 44-47 and flip flops 23- 
26] connected to said shutdown circuit [NAND 27-30 and inverters 36-39]. 

29. Smith and Jain did not discuss other communication lines connecting the block logic 
circuit and shutdown circuit. 

30. Mejyr discloses a circuit block [processors A 10 and B 20] that comprises: 

• A block logic circuit [processor B 20] connected to a shutdown circuit [processor A 10] 
through a respective power down request line [eclk_req] for receiving the shutdown 
signal therefi"om, and through the respective power down acknowledgement line 
[eclk ack] for providing the shutdown acknowledgement thereto [fig.l; col.3, 11.8-31], 

31. It would have been obvious to one of ordinary skill in the art, having the teachings of 
Mejyr, Smith and Jain before him at the time the invention was made, to modify the SOC taught 
by Smith and Jain to include the interconnections between the block logic and shutdown circuits 
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taught by Mejyr, in order to obtain the SOC wherein each circuit block further comprises a block 
logic circuit connected to said shutdown circuit through teh respective power down request line 
for receiving the shutdown signal therefrom, and through the respective power down 
acknowledgement line for providing the shutdown acknowledgement signal thereto. One of 
ordinary skill in the art would have been motivated to make such a combination as it provides a 
way for synchronizing clock control [Mejyr: col.l, 1.5 — col.2, 1.37]. 

32. As to claim 24, Mejyr discloses a shutdown circuit [processor A 10] that comprises a 
logic circuit [clkctrl 100] having a first input [ctrl 2] connected to the respective power down 
request line, a second input [eclk ack] connected to the respective power down acknowledgment 
line, and a third input [ext_clk] connected to the system clock, and an output for providing the 
respective local clock signal [main_clk] based upon logic states of the shutdown signal, the 
shutdown acknowledgement signal and the system clock signal [fig.2; col.3, 1.32 -- col.5, 1.37]. 

33. As to claims 34-36, Mejyr, Smith and Jain teach SOC as discussed above in reference to 
claims 14-16. Therefore, Smith and Jane teach method of operating the SOC. 

34. Claims 17, 25, 37 are rejected under 35 US.C. 103(a) as being unpatentable over Mejyr, 
Smith, and Jain as apphed to claims 14 and 34 above, and further in view of Mohammad, U.S. 
Patent 6675305. 

35. In re claim 17, Mejyr, Smith, and Jain disclose each and every limitation of the claim as 
discussed above in reference to claim 14. In particular, Mejyr discloses the power control 
manager [processor A 10] that comprises: 
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• A first register [clock control register] connected to the respective power down request 
lines for storing data indicating logic states of the shutdown signal [ctrl 2] [col.4, 11.28- 
35]. 

36. Mejyr, Smith, and Jain did not discuss a second register. 

37. Mohammad discloses a system [100] comprising: 

• A first register [control register 1 14] connected to the respective request lines [inherently, 
some kind of lines are needed to propagate the request signal to the register] for storing 
data [parameters] indicating logic states of the request signals [col. 3, 11.29-32; parameters 
indicate the requested functionality to be performed]. 

• A second register [status register 1 1 5] connected to the respective power down 
acknowledgement lines [inherently, some kind of lines are needed to propagate the 
acknowledgement signal to the register] for storing data [event] indicating logic states of 
the acknowledgement signals [col,3, 11.33-35; events occur as acknowledgements to 
performed functions]. 

38. It would have been obvious to one of ordinary skill in the art, having the teachings of 
Mohammad, Mejyr, Smith and Jain before him at the time the invention was made, to modify the 
SOC taught by Mejyr, Smith and Jain to include the dual buffers taught by Mohammad, in order 
to obtain the SOC wherein the power control manager comprises a first register connected to the 
respective power down request lines for storing data indicating logic states of the shutdown 
signals and a second register connected tot the respective power down acknowledgment lines for 
storing data indicating logic states of the shutdown acknowledgment signals. One of ordinary 
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skill in the art would have been motivated to make such a combination as it provides a v^ay to 
reduce power consumption with clock control [Mohammad: col.l, 11.39-54]. 

39. In re claim 25, Mejyr, Smith, and Jain disclose each and every limitation of the claim as 
discussed above in reference to claim 22. In particular, Mejyr discloses the power control 
manager [processor A 10] that comprises: 

• A first register [clock control register] connected to the respective power down request 
lines for storing data indicating logic states of the shutdown signal [ctrl 2] [col.4, 11.28- 
35]. 

40. Mejyr, Smith, and Jain did not discuss a second register. 

41 . Mohammad discloses a system [ 1 00] comprising: 

• A first register [control register 114] connected to the respective request lines [inherently, 
some kind of lines are needed to propagate the request signal to the register] for storing 
data [parameters] indicating logic states of the request signals [col. 3, 11,29-32; parameters 
indicate the requested functionality to be performed]. 

• A second register [status register 115] connected to the respective power down 
acknowledgement lines [inherently, some kind of lines are needed to propagate the 
acknowledgement signal to the register] for storing data [event] indicating logic states of 
the acknowledgement signals [col.3, 11.33-35; events occur as acknowledgements to 
performed functions]. 

42. It would have been obvious to one of ordinary skill in the art, having the teachings of 
Mohammad, Mejyr, Smith and Jain before him at the time the invention was made, to modify the 
SOC taught by Mejyr, Smith and Jain to include the dual buffers taught by Mohammad, in order 
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to obtain the SOC wherein the power control manager comprises a first register connected to the 
respective power down request lines for storing data indicating logic states of the shutdown 
signals and a second register connected tot the respective power down acknowledgment lines for 
storing data indicating logic states of the shutdown acknowledgment signals. One of ordinary 
skill in the art would have been motivated to make such a combination as it provides a way to 
reduce power consumption with clock control [Mohammad: coLl, 11.39-54]. 

43. As to claim 37, Mohammad, Mejyr, Smith and Jain teach SOC as discussed above in 
reference to claim 17. Therefore, Smith and Jane teach method of operating the SOC. 

44. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over Smith and Jain as 
applied to claim 20 above, and further in view of Jung et al., U.S. Patent 5768213, hereinafter 
Jung. 

45. In re claim 21, Smith and Jain disclose each and every limitation of the claim as 
discussed above in reference to claim 20. In particular. Smith discloses that each block logic 
circuit comprises a clock separation circuit [NAND 44-47] connected to the power control 
manager for preventing the system clock signal from functioning as the respective local clock 
signal if said corresponding circuit block receiving the shutdown signal is in an idle state [fig. 1 ; 
col3, 11.5-12; high kill^clock is idle]. 

46. Smith and Jain did not discuss a power down request line connecting the power control 
manager and the shutdown circuit. 

47. Jung discloses a SOC [semiconductory memory device], wherein: 

• A shutdown circuit [clock generator 12] comprises a clock separation circuit [clock 
generator 12] connected to a power control manager [control signal generator 22] for 
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preventing the system clock signal [elk] from functioning as the local clock signal [elk 
14]. 

48. It would have been obvious to one of ordinary skill in the art, having the teachings of 
Jung, Smith and Jain before him at the time the invention was made, to modify the SOC taught 
by Smith and Jain to include the extra connection between the power control manager and the 
shutdown circuit taught by Jung, in order to obtain the SOC of claim 21, comprising a shutdown 
circuit that comprises a clock separation circuit connected to said power control manager for 
preventing the system clock signal from functioning as the local clock signal if said 
corresponding circuit block receiving he shutdown signal is in an idle state. One of ordinary skill 
in the art would have been motivated to make such a combination as it provides a way for 
selectively clocking the functional blocks to lower power consumption [Smith: col.l, 1.15 — 
col.2, 19]. 

49. Claims 27-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over Smith in 
view of Jain, Mejyr, and Matoba. 

50. In re claim 27, Smith discloses a system-on-chip (SOC) [integrated circuit] [col.l, 11.17- 
23], comprising: 

• A plurality of circuit blocks [fig. 1 ; function blocks 11-14 with associated logic 
circuitries]. 

• A system clock [clk_in 35] connected to said circuit blocks for providing a system clock 
signal thereto [col.3, 1.63 - col.4, 1.34]. 

• A power control manager [central arbiter 1] connected to said circuit blocks through a 
respective power down request line [start_clock lines 15-18] for selectively providing a 
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shutdown signal [start_clock 15-18] thereto [coL2, 1.53 - col.3, 1.4; start clock is set high 
to shut down]. 

• Each circuit block comprising a shutdown circuit [NAND gates 27-30, 44-47, flip flops 
23-26, inverters 36-39] for preventing the system clock signal from functioning as the 
respective local clock signal [col.3, 11.5-12, 11.21-47; col.4, 11.35-53]. 

51. Smith did not discuss details of a shutdown acknowledgement signal or a register. 

52. In regards to the shutdown acknowledgement signal, Jain discloses a system-on-chip 
(SOC) [fig.3], comprising: 

• A plurality of circuit blocks [CPU 302, RDRAM 350, ICH 340, AGP 330, MCH 310], 
each responsive to a respective local clock signal [fig.3; col.4, 11,45-65; col.5, 11.1-9]. 

• A system clock [clock synthesizer 304] connected to said circuit blocks for providing a 
system clock signal thereto for functioning as the respective local clock signals [col.4, 
11.50-52; col.5, 11.1-9]. 

• A power control manager [inherently, some power control manager in the broadest 
interpretation is needed to generate CO-3 states signals to control power] connected to 
said circuit blocks for selectively providing a shutdown signal thereto [col.3, 11. 1 -6; col.4, 
11.59-65; col.5, 11.18-21]. 

• Each circuit block comprising a block logic circuit [inherently, some block logic circuit 
in the broadest interpretation is needed for the circuit blocks to perform some function] 
having an input for receiving the shutdown signal [inherently, some input in the broadest 
interpretation is needed in order for the circuit block to transition to C3], and an output 
for providing a shutdown acknowledgement signal to said power control manager 
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[inherently, an output in the broadest interpretation is needed in order for the 
acknowledgement signal to the C3 transition to be known] after receiving the shutdown 
signal [col.3, 11.1-6; col.6, 116-23; CPU block comprises a more specialized apparatus to 
perform acknowledgement and associated method steps]. 
• A shutdown circuit [inherently, some shutdown circuit in the broadest interpretation is 
needed in state C3] for preventing the system clock signal from functioning as a local 
clock signal after the block logic circuit provides the shutdown acknowledgement signal 
to said power control manager [col.3, 11.1-6; col.6, 11.6-23; CPU block comprises a more 
specialized apparatus to perform acknowledgement and associated method steps]. 

53. It would have been obvious to one of ordinary skill in the art, having the teachings of 
Smith and Jain before him at the time the invention was made, to modify the SOC taught by 
Smith to include the shutdown acknowledgement signal taught by Jain, in order to obtain the 
SOC of claim 27, comprising a circuit block comprising a block logic circuit having an input for 
receiving the shutdown signal, and an output for providing a shutdown acknowledgement signal 
to said power control manager after receiving the shutdown signal and a shutdown circuit 
connected to said block logic circuit for preventing the system clock signal from functioning as a 
local clock signal after said block logic circuit provides the shutdown acknowledgement signal to 
said power control manger. One of ordinary skill in the art would have been motivated to make 
such a combination as it provides a way for selectively clocking the functional blocks to lower 
power consumption [Smith: coLl, 1.15 — col.2, 1,9]. 

54. Furthermore, Mejyr discloses a system wherein: 
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• A power control manager [processor A 10] is connected to a shutdown circuit [processor 
B 20] through a respective power down request line [eclk req 1 1] for providing the 
shutdown signal thereto, and through a respective power down acknowledgement line 
[eclk_ack 22] for receiving the shutdown acknowledgment signal therefrom [fig.l; col.3, 
11.8-31; disable clock to power down], 

55. It would have been obvious to one of ordinary skill in the art, having the teachings of 
Mejyr, Smith and Jain before him at the time the invention was made, to use the power down 
acknowledgement line as taught by Mejyr for the SOC disclosed by Smith and Jain as the power 
down acknowledgment line taught by Mejyr is a well known interconnection to be suitable for 
use in the SOC of Smith and Jain. One of ordinary skill in the art would have been motivated to 
make such a combination as it provides a way to communicate an acknowledgement between a 
sender and receiver [Mejyr: col.3, 118-31]. 

56. In regards to the register, Matoba discloses a system comprising: 

• A power control manager [system controller 15] comprising at least one register [16a] for 
storing data indicating logic states of the shutdown signals and the shutdown 
acknowledgement signals [col.8, 11.3-11, 11.48-53]. 

• A central processing unit [CPU #0] connected to the power control manager [fig. 1] for 
determining whether each circuit block is in an active state or an idle state by querying 
the at least one register [col.8, 11.3-1 1; completion of a process]. 

57. It would have been obvious to one of ordinary skill in the art, having the teachings of 
Smith, Jain, Mejyr, and Matoba before him at the time the invention was made, to modify the 
SOC taught by Smith, Mejyr and Jain to include the register and CPU taught by Matoba, in order 
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to obtain the SOC of claim 27, comprising a power control manager comprising at least one 
register for storing data indicating logic states of the shutdown signals and the shutdown 
acknowledgement signals and a central processing unit connected to said power control manager 
for determining whether each circuit block is in an active state or an idle state by querying said at 
least one register. One of ordinary skill in the art would have been motivated to make such a 
combination as it provides a way for controlling power consumption amongst multiple functional 
blocks through various detecting means [Matoba: col.l, 1.60 - col.2, 1.52]. 

58. As to claim 28, Smith discloses that each shutdown circuit comprises a clock separation 
circuit [NAND 44-47] connected to the power control manager for preventing the system clock 
signal from functioning as the respective local clock signal if said corresponding circuit block 
receiving the shutdown signal is in an idle state [fig.l; col.3, 11.5-12; high kill clock is idle]. 

59. As to claim 29, Mejyr discloses a circuit block [processors A 10 and B 20] that comprises 
a block logic circuit [processor B 20] connected to a shutdown circuit [processor A 10] through a 
respective power down request line [eclk_req] for receiving the shutdown signal therefrom, and 
through the respective power down acknowledgement line [eclk_ack] for providing the 
shutdown acknowledgement thereto [fig-l; coL3, 118-31]. 

60. As to claim 30, Mejyr discloses a clock separation circuit [processor A 10] that comprises 
a logic circuit [clkctrl 100] having a first input [ctrl 2] connected to the respective power down 
request line, a second input [eclk_ack] connected to the respective power down acknowledgment 
line, and a third input [ext_clk] connected to the system clock, and an output for providing the 
respective local clock signal [main_clk] based upon logic states of the shutdown signal, the 
shutdown acknowledgement signal and the system clock signal [fig.2; col.3, 1.32 - col.5, 1.37]. 
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61. Claim 31 is rejected under 35 U.S.C. 103(a) as being unpatentable over Smith, Jain, 
Mejyr, and Matoba as applied to claim 27 above, and further in view of Mohammad. 

62. In re claim 31, Matoba, Mejyr, Smith, and Jain disclose each and every limitation of the 
claim as discussed above in reference to claim 27. In particular, Mejyr discloses the power 
control manager [processor A 10] that comprises: 

• A first register [clock control register] connected to the respective power down request 
lines for storing data indicating logic states of the shutdown signal [ctrl 2] [col.4, 11.28- 
35]. 

63. Matoba, Mejyr, Smith, and Jain did not discuss a second register. 

64. Mohammad discloses a system [100] comprising: 

• A first register [control register 114] connected to the respective request lines [inherently, 
some kind of lines are needed to propagate the request signal to the register] for storing 
data [parameters] indicating logic states of the request signals [col.3, 11.29-32; parameters 
indicate the requested functionahty to be performed]. 

• A second register [status register 115] connected to the respective power down 
acknowledgement lines [inherently, some kind of lines are needed to propagate the 
acknowledgement signal to the register] for storing data [event] indicating logic states of 
the acknowledgement signals [col.3, 11.33-35; events occur as acknowledgements to 
performed functions]. 

65. It would have been obvious to one of ordinary skill in the art, having the teachings of 
Mohammad, Matoba, Mejyr, Smith and Jain before him at the time the invention was made, to 
modify the SOC taught by Mejyr, Matoba, Smith and Jain to include the dual buffers taught by 
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Mohammad, in order to obtain the SOC wherein the power control manager comprises a first 
register connected to the respective power down request lines for storing data indicating logic 
states of the shutdown signals and a second register connected tot the respective power down 
acknowledgment lines for storing data indicating logic states of the shutdown acknowledgment 
signals.One of ordinary skill in the art would have been motivated to make such a combination 
as it provides a way to reduce power consumption with clock control [Mohammad: col.l, 11.39- 
54]. 

Allowable Subject Matter 

66. Claims 18, 26, 38 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

67. The following is a statement of reasons for the indication of allowable subject matter: the 
claims are allowable because none of the references, either alone or in combination discloses or 
renders obvious a system on chip of claims 18 and 26 or a method of claim 38, comprising 
"determining whether each circuit block is in an active state or an idle state by querying said first 
and second registers." 

Conclusion 

68. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

a. Ohta, U.S. Patent 6342795, discloses a clock control circuit with status detection 
signal to indicate whether a function block is active or idle. 
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b. Herbst et al., U.S. Patent 5901322, discloses a clock control circuit with idle or 
active input. 

c. Simmons et al., U.S. Patent 5585745, discloses a clock control system with 
multiple function blocks. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tse Chen whose telephone number is (703) 305-8580. The 
examiner can normally be reached on Monday - Friday 9AM - 5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynne Browne can be reached on (703) 308-1 159. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for pubHshed applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct,uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Tse Chen 
August 2, 2004 
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